ABSTRACT -Background -Colorectal cancer is the third commonest cancer in men and the second in women worldwide. Peculiarities of its evolution allow secondary prevention measures through colonoscopy, with high diagnostic and therapeutic capacity. In this context, the quality indicators of the procedure become important, among them the adenoma detection rate (ADR). Objective -To relate the ADR in a medium risk population subjected to colonoscopy with sociodemographic, technical and histopathological indicators. Methods -This was a descriptive, observational and retrospective study whose data were collected from medical records of colonoscopy exams with the indication of colorectal cancer screening or prevention in the period from August to October 2016. Results -A total of 436 exams were included for analysis. Female sex represented 66.3% with 289 patients versus 33.7% for men. Patients aged between 50 and 59 years were 223 (51.1%) and those between 60 and 75 years were 213 (48.9%). In 99 exams (22.7%) chromoscopy was used, and 420 patients (96.3%) were adequately prepared. There were 118 patients with adenomas, resulting in an overall ADR of 27.1%. The ADR for men was 30.6% and 25.3% for women. Patients between 60 and 75 years old had a significantly higher ADR (31.9%, compared to 22.4% of the younger ones). Examinations in which chromoscopy was used also presented higher ADR. Conclusion -The ADR values found for the population of the studied region were compatible with internationally established goals. Continuous evaluation of the ADR may yield interventions aimed at improving quality standards for colonoscopy and promote better prevention of colorectal cancer. HEADINGS -Adenoma. Colorectal cancer. Colonoscopy.
INTRODUCTION
Globally, colorectal cancer (CRC) is the third commonest cancer in men, and the second commonest in women. In the United States of America, it is the fourth commonest type of cancer and the second leading cause of cancer-related mortality (9, 13) . In Brazil, according to 2016 estimates by the National Cancer Institute (INCA), CRC was the third most prevalent cancer among men and the second among women. Its incidence also varied according to the region evaluated. In men, it was the second most frequent in the Southeast Region (24.27/100,000 population), third most frequent in the South (22.35/100,000 population) and Central West (14.16/100,000 population) Regions, and the fourth most frequent in the Northeast (7.05/100,000 population) and North (5.34/100,000 population) Regions. Among women, it was the second most frequent in the Southeast (22.66/100,000 population) and South (23.27/100,000 population) Regions, and the third most frequent in the Central-West Region (16.93/100,000 population), Northeast (8.77/100,000 population) and North (5.89/100,000 population) Regions (16) . The natural history of CRC provides opportunities for effective secondary prevention, as it is proven that there is a process to the development of CRC. Alteration of the colonic mucosa occurs in the following sequence: hyperplasia, adenoma, and carcinoma (11) . It is known that 90% of CRC cases arise from an adenoma and that it takes about 10 years for a polyp greater than 1 cm in size to Adenoma detection rate evaluation and quality of colonoscopy in the Center-West Region of Brazil become an invasive malignancy (30) . As noted by several authors, this allows time for early preventive measures to detect cancer precursors, with high cure rates and provides proven benefits in reducing mortality from colorectal cancer (9, 11, 13) . Colon and rectal cancer survival depend largely on the disease stage. Generally, the earlier the disease is diagnosed, the longer the survival. The 5-year survival rate for patients with early disease (limited to the intestinal mucosa) is 90%, that for regional disease (with lymph node involvement) is 68%, and that for metastatic disease is only 10% (24, 28) . Taking into account that the initial lesions are asymptomatic and that the risk of CRC is rare before age 50 and increases with age, screening is recommended for the asymptomatic population aged 50 years and above (9) . Several tests are used to screen for CRC: barium enema, fecal occult blood test, rigid and flexible rectosigmoidoscopy, and colonoscopy. Among them, colonoscopy stands out because of its high sensitivity; it allows complete visualization of the colonic mucosa, facilitating the detection and removal of polyps, and biopsies for cancer screening (9) . According to the 1993 United States National Polyp Study, colonoscopic polypectomy reduced the incidence of CRC by 76 to 90 percent (23) . Since 1997, the American Gastroenterological Association has recommended screening for all asymptomatic individuals, aged 50 or older, with no family history of CRC. These individuals are in the medium-risk group (9) . Despite its obvious advantages, colonoscopy has its limitations: adequacy of intestinal preparation, risks related to sedation, the risk of perforation, the risk of missing neoplasia, and high cost (23) . For lesions smaller than 10 mm, the "miss rates" can reach 11% and the rate of inadequate colon preparation reaches 25% (5) . This can lead to an avoidable increase in the number of examinations, affecting the cost-benefit ratio. Also, examinations performed under inadequate intestinal preparation are associated with elevated interval cancer rates (cancers diagnosed at screening intervals) (5) . Quality indicators gained attention after the publication of a study by the US Institute of Medicine on medical errors in 2000. In that study, it was reported that 44,000 to 98,000 Americans died each year due to medical errors (2) . This refers to measurable items related to the medical care process that reflect the quality of service provided to society. Once specific quality goals are established, it is necessary to determine desired outcomes to monitor and evaluate the proposed goals.
Reduction of CRC incidence and mortality is the most relevant and important outcome for those who perform colonoscopy; thus, evaluation of this goal is essential (4) . Risk of interval cancer is another outcome parameter. A high-quality colonoscopy decreases the chance of missing or misdiagnosing existing lesions, and recommendations for screening are made under these assumptions (21) .
Since 2002, quality indicators for colonoscopy have been published (26, 27) . The joint task force of the American Society for Gastrointestinal Endoscopy (ASGE) and the American College of Gastroenterology on "Quality Indicators for Colonoscopy" proposed a 14 goal consensus on quality indicators. Only two of these goals have strong degrees of recommendation -1) appropriate indication for and frequency of use of recommended post-polypectomy colonoscopy and 2) post-resection cancer screening intervals. Intermediate recommendation grades exist for cecal intubation, adenoma detection rate (ADR), biopsy of inflammatory bowel disease, and post-polypectomy endoscopic management of bleeding. Currently, ADR has been gaining more and more international recognition as a quality indicator (27) . ADR is the only factor that correlates with the diagnosis of interval cancer; a higher ADR is associated with a lower incidence of interval cancer.
The ADR is the percentage of colorectal adenomas histologically proven by screening colonoscopies performed by a physician or a service. Currently, ASGE recommends an ADR of 20% or more for female patients and 30% for male patients (27) ; however, there is a lack of data regarding the validation of this goal.
Several factors are associated with an increase in ADR, such as the use of chromoscopy, withdrawal time, quality of intestinal preparation, and the use of antispasmodic drugs (27) . However, studies about factors that may interfere with the rate are not unanimous, which makes it difficult to reach a consensus.
The variation in ADR has been widely described. A metaanalysis showed a large variation in this rate (8.8% to 50%) among US primary care physicians (7) . A systematic review suggested that a significant improvement in ADR occurred only in relation to patient factors such as age and gender, as well as the quality of intestinal preparation (33) . The set reference values for ADR, therefore, depend on the details of each country's screening programs, such as the age and sex of the selected individuals (26) . There is no consensus regarding the ideal value of ADR, and this may vary according to the geographic location. In Brazil and specifically in the Center-West Region there is a lack of data on this quality parameter. Thus, this present study sought to obtain data to establish goals and parameters of ADR in Brazil, as well as the sociodemographic, technical and histopathological indicators of a higher ADR.
METHODS
This is an observational, retrospective study. Data were collected from the clinic, and medical records of patients admitted to the IAD (Instituto do Aparelho Digestivo de Goiânia -GO) from August 2016 to October 2016.
Patients who received a colonoscopy with indications for CRC screening or prevention were included in this study. Exclusion criteria were patients: 1) younger than 50 and above 75 years, 2) with a previous personal history of CRC or other neoplasia, 3) at high risk for CRC (intestinal polyposis syndrome, inflammatory bowel disease, non-polypoid colorectal cancer syndrome or a first degree relative with CRC), 4) who were symptomatic (those in whom the colonoscopy was performed for lower-intestinal bleeding, altered bowel habits, weight loss, or anemia), 5) with a history of colorectal resection for indications other than CRC, 6) with an incomplete colonoscopy (for technical reasons or due to inadequate intestinal preparation), and 7) whose clinical data could not be retrieved from the medical records.
The present study was evaluated and approved by the Ethics and Research Committee (ERC) of Goiânia General Hospital under the registration number CAEE 62503816.9.0000.0035. Data collection began after approval by the ERC.
All the included examinations were performed by seven endoscopists accredited by the Brazilian Society of Digestive Endoscopy (SOBED) and performed with the Olympus GIF CV-145, CV-150, and Q-180 gastroscopes.
Data collection from patients' charts was initiated after obtaining a Free and Informed Consent Term authorizing access to the information contained in the patients' records.
Data were collected from patients undergoing colonoscopy with the indication of prevention and/or screening. Data collection was conducted using a form, prepared by the authors of the project. The form assessed the following variables: sociodemographic data, indications for colonoscopy, information regarding the quality of intestinal preparation, the findings of the colonoscopy examination, and the histopathological results. The data collection was conducted using the information available in the image capture program Laudo e Cia version 1.9.6 ® . In order to standardize the data collected, a definition of terms was needed. Polyp was defined as a tissue structure that projects above the mucosal surface of the digestive tract, in a regular and circumscribed manner. It may appear as a flat or slightly raised lesion, sessile, subpediculated, or pedunculated, according to its implantation in the mucosa, and can be classified histologically as neoplastic or non-neoplastic. Adenomatous polyps are divided into tubular, tubulovillous and villous, with varying degrees of intraepithelial dysplasia; some may present as malignancies at the time of diagnosis (8) . There are also serrated polyps of hyperplastic lineage, which are characterized by a serrated, fenestrated, or dentate appearance of the epithelial crypts and may have dysplastic elements (29) . The sociodemographic variables analyzed in the study were age and sex. Regarding age, the patients were stratified into 2 age groups: 50 to 59 years of age and 60 to 75 years of age.
All patients enrolled in the study underwent preparation with three tablets of bisacodyl the day before the examination, together with 500 mL of 20% mannitol diluted in 500 mL of liquid on the day of the examination. The quality of intestinal preparation was evaluated using the standardized Boston Bowel Preparation Scale. For the analyses of the preparations, at the discretion of the researchers, scores greater than or equal to 6 on the Boston scale were considered satisfactory (20) . Patients were also categorized based on the use or otherwise of chromoscopy.
Regarding localization, the left colon contains polyps located in the rectum, sigmoid colon and descending colon, whereas the right colon contains polyps located in the cecum, transverse colon, and ascending colon. The adenomas were histologically classified as tubular, tubulovillous, villous, and serrated. Dysplasia was graded as low or high grade, and the adenomas were separated into regions following the same criteria used for polyps.
Patients Quantitative variables were analyzed based on variability measured as means and standard deviations. Categorical variables were analyzed according to frequencies. The association between the variables was made using the chi-square test and a value of P<0.05 was considered statistically significant.
RESULTS
A total of 450 colonoscopy examinations were performed from August to October 2016 with indications for screening or prevention. Nine examinations were excluded due to technical difficulties that prevented their completion, three because of history of previous intestinal surgery, and two that lacked biopsy results. Thus, 436 examination reports were included for data analysis.
There was a predominance of female patients among the patients examined (289/436, 66.3%); the number of men was 147 (33.7%). The mean age was 60.09 years (standard deviation ±6.75). For the analysis, we subdivided the patients into two age groups: 223 patients aged 50-59 (51.1%), and 213 patients aged 60-75 years (48.9%).
Regarding the technical aspects of colonoscopy, in 99 examinations (22.7%), chromoscopy was used to assist in the visualization of the colon. It was established that adequate preparations would be those with values greater than or equal to 6 on the Boston Scale. In the sample, 420 test preparations (96.3%) were considered adequate (Table 1) .
Regarding the distribution of polyps in the colon, 74 patients presented polyps in the right colon (17%), 116 in the left (26.6%), and 36 presented polyps in both the right and left colon. In total, 65 patients had more than one polyp (42.5%). The total number of polyps diagnosed during colonoscopies was 318, divided into 125 polyps in the right colon and 193 in the left colon. A CRC compatible lesion was also found. Regarding the anatomopathological examinations, 118 patients had one or more adenomas, with an overall ADR of 27.1%.
Regarding the distribution in the colon segments, 69 patients had adenoma in the right colon and 89 in the left, and 34 presented with adenomas in both segments. Thirty-nine patients had more than one adenoma (33.1%). Figure 1 shows the location of the adenomas diagnosed according to the segments of the colon. 
Adenoma and polyp by colonic segment
Among the adenomas, there were 144 tubular adenomas with low-grade dysplasia, 4 tubular adenomas with high-grade dysplasia, 32 serrated adenomas with low-grade dysplasia, 10 tubulovillous adenomas with low-grade dysplasia, and 6 tubulovillous adenomas with high-grade dysplasia (Table 2 ). An adenocarcinoma was also found in the sample. LGD: low-grade dysplasia; HGD: high-grade dysplasia.
Among the evaluated samples, 45 men had at least one adenoma, resulting in a male ADR of 30.6%. Seventy-three women had at least one adenoma, with an ADR of 25.3%. Although the data pointed to a higher ADR in men, this difference was not statistically significant (Table 3 ).
The cecal intubation rate was 100%. Due to the retrospective nature of the study, it was not possible to collect data on the time of colonoscope withdrawal; thus, this variable was excluded from the proposed analysis.
One hundred and fifty-three patients with polyps were identified among the 436 patients subjected to colonoscopies (35.1%). The distribution of adenomas in the colon segments did not show statistically significant changes when analyzed in relation to the patient's sex. The stratification of patients according to age groups revealed an association with ADR. For the youngest stratum (between 50 and 59 years of age) the ADR found was 22.4%, whereas, for the older patients (ages between 60 and 75 years), it was 31.9% (Table 4 ). Patients in the younger age stratum also had a higher rate of adequate colon preparation compared to patients in the older age group (99.5% of the youngest patients versus 93% of the older patients) (Table 5 ). Nonetheless, the ADR was not associated with better or worse preparation quality.
DISCUSSION
This study is the first in our region to evaluate quality indicators, most notably the ADR in colonoscopies performed with the objective of colorectal cancer screening. The findings in the study sample revealed a general ADR in the clinic of 27.1%, an ADR of 25.3% in women and 30.6% in men. Significant associations were observed between ADR and age groups, with higher rates among the elderly, who, in turn, had less adequate colon preparations. The colonoscopies performed at the clinic met quality parameters proposed by the endoscopy societies. The study had a high rate of adequate preparation (96%) and cecal intubation (100%).
Effective colonoscopy depends on both patient-related and endoscopist-related factors. Setting quality standards in colonoscopy is a priority sought by numerous endoscopic specialty societies, health management agencies, and governments, especially those with well-established colorectal cancer screening programs (27) . Quality standards or indicators can be structural, involving improvement in the health system, or process, such as improving ADR. The ultimate goal of establishing quality goals and standards is to reduce the mortality and incidence of colorectal cancer, and more recently, to reduce rates of interval cancer (27) .
Among the many quality indicators described in colonoscopy, the rate of adequate colon preparation stands out. An inadequate colon preparation, in addition to preventing the identification of subtle lesions of less than 5 mm in size, may also increase the time spent in performing the procedure, compromise the execution and the arrival of the device to the cecum, and increase the risk of intercurrences. The recommended value, according to ASGE, is higher than 90% (27) . In the present study, it was observed that 96.1% of the patients were adequately prepared for the examination.
This high percentage of preparation increases the reliability of the findings in the present study. Colonoscopies performed with inadequate preparation directly affect ADR and the risk of interval cancer. The patient with inadequate preparation should repeat the examination early, usually within 1 year, negatively affecting the cost-effectiveness of colonoscopy (27) . There was an association of inadequate preparation in the older age population (between 60 and 75 years of age). Age is considered an independent risk factor for poor intestinal preparation (19) . This may occur due to slowed bowel motility, previous surgeries and other comorbidities, a high rate of constipation, poor adherence, and misunderstanding of the preparation instructions. Some authors recommend that older patients undergo pre-procedure consultations for evaluation, and that an individualized approach is used to improve preparation rates (6) . Another parameter recommended by ASGE as a quality criterion is a cecal intubation rate greater than 95; in the study population, the rate found was 100%. A high rate of cecal intubation is a goal that should be pursued because of the high prevalence of adenomas in the right colon, which imposes this parameter (27) . There is great speculation in the literature regarding right colon lesions. Numerous authors have suggested that colonoscopy fails to prevent cancer in this location. There are speculations that the tumorigenesis of these lesions is distinct from those of the left colon. There is a higher rate of serrated lesions and flat laterally spreading tumors, which are more difficult to identify macroscopically. In addition, there is great interference with the quality of the preparation and technical aspects of the procedure. In this way, seeking high rates of cecal intubation allows the diagnosis of lesions considered "difficult" which leads to a reduction in the percentage of undiagnosed lesions (27) . Another positive association was observed between the use of chromoscopy and the ADR ( Table 6 ). The association of the use of chromoscopy with the different age groups, however, was not significant. Serrated adenomas were histologically diagnosed in 23 patients. The diagnosis of these lesions had a strong association with the use of chromoscopy (Table 7) . There was no association between sex and age, suggesting that the sex distribution by age was similar. The sex variable was also not associated with the quality of the preparation. One of the most important quality criteria in colonoscopy is the ADR, which correlates inversely with the incidence of interval cancer; the overall ADR in the study population was 27.1%. The current target of the overall rate under the ASGE guidelines is 25% (27) . When assessed by sex, the observed ADR was 25.3% for female patients and 30.6% for male patients. These values are in agreement with the rates recommended by the North American and European colonoscopy quality consensuses. These societies establish ADRs of at least 20% and 30% for women and men, respectively (26, 27) . The findings of the present study can validate the applicability of these global targets in the Center-West Region of Brazil.
Corley et al. evaluated the ADR and the percentage of interval cancer in a population. They identified rates ranging from 7.4% to 52.5% and found an inverse relationship between ADR and the risk of developing interval cancer (odds ratio, 0.52; 95% confidence interval: 0.39-0.69) with a 3% reduction in the incidence of CRC and 5% mortality for each 1% increase in ADR (7) . Several authors have also shown that there is an inverse relationship between ADR and the occurrence of interval cancer (3) . As already mentioned, American and European endoscopy societies have established minimum parameters for ADR (26, 27) . However, it should not be considered a static target. The search for higher rates should be encouraged, respecting the peculiarities of each population and region. Abdul-Baki et al. monitored and evaluated endoscopists before and after the publication of the ADRs. They concluded that after reporting the rates, there was an increase from 4% to 17% in a subsequent ADR analysis (1) . More important than determining an acceptable ADR is to assess the progression of this rate over time. In this way, the influence of interventions aimed at improving rates can be better evaluated.
Sex and age are factors commonly identified as determinants of high ADR (22) . Both were analyzed in the present study. The association between ADR and gender, however, was not significant. Among the hypotheses raised to explain this fact, it is possible to highlight aspects of the distribution according to sex of the evaluated population sample. There was a predominance of female patients compared to male patients (66.3% of females versus 33.7% of male patients), which differed from other available studies that reviewed this issue (17, 31) . This observed discrepancy may be related to local sociocultural aspects, in which women have more guidelines for preventive examinations, for example, routine guidance for the prevention of CRC, provided by gynecologists (12) . Another fact to be emphasized is that in the study city, there is a considerable predominance of women in relation to men (women between 50 and 74 years represent 55.6% of the total in this age group according to the 2010 Brazilian Demographic Census by the Brazilian Institute of Geography and Statistics -IBGE) (15) . Also observed in the present study was an association between ADR and age group. The ADR of patients aged 50-59 was 22.4%, and 31.9% for those aged 60-75 years. The linear increase in the rate according to age group was also demonstrated by Diamond et al. (10) . In this study, ADR in men aged 50 to 55 years was approximately 25%, whereas in the group of men aged 70 it was 39%. These findings highlight the importance of considering a combination of demographic data in developing standards for ADR. A Polish study that evaluated 45,000 patients, found that ADR and patient age were the only predictors of interval cancer, highlighting the importance of these parameters as prognostic factors (18) . The ADR was also associated with the use of chromoscopy techniques. In those patients in whom chromoscopy was performed, the ADR was 68.3%, and 14.8% among those for whom it was not used. There was also a strong association of chromoscopy with the diagnosis of serrated lesions, which are difficult to diagnose.
Pohl et al. demonstrated that the use of chromoscopy, besides helping to find small polyps, may also aid in the detection of advanced adenomas (25) . The use of chromoscopy, therefore, may be a technical resource used to improve ADR.
These data, however, should be analyzed with caveats. Due to the retrospective nature of the study, it was not possible to evaluate the criteria for the use of chromoscopy. In some cases, it may have been used to improve diagnostic accuracy and ADR. However, it is known that there are situations where the chromoscopic features are only used after the diagnosis of a lesion with white light, to improve its macroscopic characterization. It was not possible to evaluate the ADR in relation to the type of chromoscopy -if only dyes such as methylene blue and indigo carmine were used, or if resources such as narrow band imaging (NBI) were available in the service.
The rate of polyp detection (PDR) has been proposed as an alternative to ADR as a quality indicator (26, 27) . This refers to the proportion of colonoscopies with at least one polyp in relation to the total number of examinations performed. In the sample studied, the PDR was 35.1%. Although it is related to ADR in several studies, this rate, however, may be imprecise. There is a risk of overestimating the value of a polyp that presents no risk of progression to neoplasia, such as hyperplastic polyps (26, 27) . This fact was observed when analyzing the adenoma/polyp relationship by regions of the colon examined. In the left colon, for example, the adenoma/polyp ratio was 1:1.9; while in the right colon this ratio was 1:1.3. The data from the present study allow us to infer that, for the left colon, PDR distances from ADR, overestimating the risk attributed to polyps. In relation to ADR, this may represent a parameter with less supporting evidence.
The study had some limitations. This was a retrospective study, with all the drawbacks inherent in this type of study. There was no way to test hypotheses and exclude potential confounders. Regarding the use of chromoscopy, it was not possible to measure the real impact of its use in the improvement of the ADR, only to observe a strong association between the variables analyzed.
The data cannot be generalized considering that it is a referral service, with endoscopists of great experience in the procedure. The number of procedures performed by these professionals might influence the ADR of the service. Comparing these data with services where there is training in colonoscopy may determine whether there is a difference in ADR (32) . A quality indicator can be defined as the ratio between the best possible execution and the opportunities to achieve it (14) . Despite the differences between European and American populations and that of Brazil, it is concluded that the parameters proposed for assessing quality in colonoscopy by international consensus were reached in the West-Central Region of Brazil. The overall ADR of the service, and when stratified by sex, yielded values consistent with internationally established criteria. Age and the use of chromoscopy were directly related to the increase in ADR in the present study.
The need for further studies to consolidate colonoscopy quality parameters as well as ADR in Brazil and in the West-Central Region is essential, and assessing and improving ADR must be a continuing goal. In this way, it is possible to determine which factors influence the improvement or worsening of these rates or parameters, allow for better prevention and early diagnosis, and also better management of CRC with more precise interventions.
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